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3 .  The tot& preesure a t  an orifice located at the noee OZ the 
t e s t  body a8 meamred by an aneroid cell 

Dw = R + Ww a, , 

where 

R mauured reaction between wing and body, pow;de 
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Va.lues of cornentima1 drag coefficient baaed an frontal 

were obtained fram the relation 
n 

where the ratio of specir'lc heats 7 wa8 taken a8 1.4. W l n g  drag 
coefficients based . o n  plan area CD were obtained by multiplying 

by the r a t io  of wing frcntal area (projected from the line of 

maximum th ichess )  to plan are&. Areaa used did not include t h w e  
encloaed b;r the bcdy. 

c?F 

Pith number was aleG obtained from the totalpmeewe 
measuresent by use of the relation 

M =  

where H is the measwad total pressure and the other tl3mbols are 
as previocsly defined. Thie expreseion does not include a correctian 
for the lose in t o t a l  Dreemre thragh the n o m 1  shock way6 which 
would amear- in front of the or i f ice  a t  supersonic ~peeCa, ae at the 
low supereoaic speeds attafned bg thie teat ljody t h e  correction would 
be negligible. 

A time his tory  of important quantities obtain& in t h e  present 
teat is presented as figwe 4. 

. 
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velocity computed from t he  radar and phototheodolite data durm this 
geriod i e  shown by the t e s t  points. The data from the two different 
Bources agree and the accelerometer  data,  corrected to true atrepeed 
by use of the wind data, were used  to compute the Mack number. 
Both this Mach number and. the Mach number deterained fkom total- 
pressure measurements are  plotted on the tfme hietory. They dif'fer 
by a maximum of d.02, which is wfthin the expctsd l3mLt of accuracy 
of the pressure measurement. me Mach nuniber determined A.om the 
t r u e  airspeed data w m  used in the reminder of t h i s  paper and is 
believed  accurate within fo .01. 

The results of the t e e k   a r e  EllTrrmFLPiZed OZI figwre 5 where c m e a  
are presented which ehow t h e  variatfans obtained for  - 
9 or the complete configuration, f o r  the wing,  and for t h e  body an& 
tail. The wing drag coefficient CD i e  also  presented on this 
figure . 

FP 
and C% 

As the spring b W C 8  with which the uTng drag force was 
measured m e t  w i t h s t a n d  the high drag force8 occurring at supersonic 
Mach  numbere and high s t a t i c  pressuree (low altitudes), it 58 
necesserily  relatively fnssnsitive to the small drags occmring st 
subcritical Mach numbers a t  low s t a t i c  pressures (high altitudes). 
The drag ppzametere are therefore  less accurate at W e  lowest Mach 
nufoere f o r  which data are presented than a t  the highest speed8 
attained. A t  M = 0.6 the - data of figure 5 are beueved 

accurate  within t0.008, t0.006, and f0.02 f o r  the caple te  canfigu- 
ration,  the win@;, &nd the body and t a i l ,  respectively. Corresponding 
values at  M = 1.02 are 33.004, m.003, asd Xl.01. The 

and CD values are sonewhat Less accurate due to the Fn"c;roduction 
of the Mach number values into the computation, the uncertainty 
In CD for t h e  wing being about 20.001 from M = 0.85 to M 5: 1.02. 

PP 

% 

In an effort to obtain the dr&g data a6 accurately as possible, 
the maximum balance deflection was choaen to  correspond closely t o  
naaximum drag estimated from available informatfan. The actual WFng 
drag8 obtaind were coneiderablg larger %ban estimated and &B a 
rasul t  full balance deflection occurred at M = 1.02 at an altitude 
of 12,600 feet.. (See fig.  4.) BO s i g n ~ f ~ c a n t  data were lost, however, 
as the high drag of the test configuration prevented it from attaining 
a Mach nmber greater than 1 .O3. 

Figure 5 shorn that f o r  the c o q l e t e  configuration the d m g  rose 
almost linearly f r o m  0.07 of atmospheric preasure per unit frontal 
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The drag of a configuration coneiating of a body of fineness 
ratio 12 wlth stabillzing tail surface8 and a 30° awept-forwxd w i n g  
has been measured at transonic speeds by the free-fall method. The 
total drag and the' drag of ';he wing were meaeured separately. The 
drag of the ccmplete configuration rose almost linearly From 0.07 
of atmospheric preasure per unft frontal area at 8 Mach number 
of 0.9 to 0.30 of atmospheric pressure at a Mach number of 1.02. 
The drag of the wing roae similar1y from 0.047 of atmspherfc pressure 
per unit frontal area at a mch number of o .91 to 0.30 at 0.98 and 
then increased more ~ 1 0 ~ 1 ~  to 0.34 of atanoepheric pressure at a 
Mach number of 1.02- 

The prssance of the swept-forward w h g  resulted in a large 
unfavorable interference effect OR the drag of t he  body-tail 
combination; these parts experienced & l m s t  M c e  the d m g  measured 
in previow teeA& of an identical body-tail combiruaticm without 
w i n g s  
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Figure 1.- Three-quarter front view of test configuration. 
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Figure 2.- Top rear view of test configuration. 
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kxd WING SECTION (A-Aj 

~ ~ 

D l  MENSIONS, sarr 
BOOY FRONTAL A R E A - - - -  0 .845 

TOTAL FRONTAL A R E A - - - -  1,386 TAIL FRONTAL A R E A - - - -  .074 

8.000 
TAIL PLAN A R E A  - - - - - -  l .E32 WING FRONTAL ARLA-" ,767 
WNC PLAN A R E A  - - - - - -  

WING-SECTION COORDINATES.%C I 
( N A C A  m o l e  SECTION) ' 

X Y  Y x X Y  

L. E. R A D I U S  1.000 

. . .  . 

BODY COORDINATES, IN. 
X I  Y I I  X I  y 

I I 

NOSE RADIUS a060 

Figure 3.- General arrangement a.nd dimensions of test configuration. 
All dimensions are in inches. 
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Figure 4.- Time history of free fall of test configuration. 
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Figure 5.- Variation with Mach number of drag  coefficients and D/F P 
ratios for the complete  configuration and its component parts. For 
each c m e  the drag parameter is based on the area of the specified 
component. 
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Figure 6.- Comparison of wing drag results with those of previous tests. 
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Moth number 
Figure 7.- Comparison of drag results for  the body-tail combination 

with those of previous tests. 
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